PUT/SU- 9 8 / D 0 0 5 

09/719533 



• 



REGISTRY OF PATENTS 
SINGAPORE 



REC'D 


0 3 AUG 1998 


WIPO 


PCI 



This is to certify that the annexed is a true copy of the following Singapore 
patent application as filed in this Registry. 



Date of Filing 
Application number 
Applicant(s) 
Title of Invention 



17 June 1997 

9702075-4 

YEO SIEW PUAT 

ADHESIVE COMPOSITIONS 
COMPOSITE MATERIALS 



AND 



PRIORITY 
DOCUMENT 

h[A l - ' -'-Ha) OR (b) 



Ms Liew Woon Yin 
REGISTRAR OF PATENTS 
SINGAPORE 



01 July 1998 



PATENTS FORM 1 



The Registrar of Patents 
Registry of Patents 



SINGAPORE 
THE PATENTS ACT 1994 

(ACT 21 OF 1994) 
THE PATENT RULES 1995 



97*20 75 -4 



Rule 19 



REQUEST FOR THE GRANT OF A PATENT 
THE GRANT OF A PATENT IS REQUESTED BY THE UNDERSIGNED ON THE 
BASIS OF THE PRESENT APPLICATION 



I. Title of Invention 


ADHESIVE COMPOSITIONS AND COMPOSITE MATERIALS 


II.Applicant(s) 

(see note 2) 


(a) Name 


YEO 

SIEW PUAT 




Body Description/ 
Residency 


CITIZEN OF SINGAPORE 




Street Name &. Number 


60 -D St. Thomas Walk 




City 






State 


Singapore 238138 




Country 


Singapore 




(b) Name 






Body Description/ 
Residency 






Street Name & Number 






City 






State 






Country 






(c) Name 






Body Description/ 
Residency 






Street Name & Number 






City 






State 






Country 








m. Declaration of 


Country /Country Designated 




File No. 




priority 


Filing Date 










(see note 3) 


Country /Country Designated 




File No. 






Filing Date 












County /Country Designated 




File No. 






Filing Date 











MJ/CNN /kn/PAT/80 11826 



Patents Form 1-1 



IV. Inventors 

(See note 4) 

(a) The applicant(s) is/are the 
sole/joint inventor(s). 

(b) A statement on Patents 
Form 8 is/will be furnished. 



X 



Yes 
Yes 



X 



No 
No 



V. Name of Agent ( if any) 
(See note 5) 



DREW & NAPIER 



VI. Address for Service 

(See note 6) 



Block/Hse No 



Unit No/PO 
Box 



Street Name 



Building Name 



152 



Level No 



Postal 
Code 



900302 



Robinson Road 



VII. Claiming an earlier filing date 
under section 20(3), 26(6) or 47(4) 

(See note 7) 



Application No 



Filing Date 



VTQ. Invention has been displayed 
at an International Exhibition 

(See note 8) 



Yes 




IX. Section 114 requirements 

(see note 9) 



The invention relates to and/or used a micro-organism 
deposited for the purposes of disclosure in accordance 
with section 114 with a depositary authority under the 
Budapest Treaty. 



Yes 



X 



No 



X. Check List 

(To be filled in by applicant or agent) 



A. The application contains the following number of sheet(s): 




1. Request 


3 


sheets 


2. Description 




sheets 


3. Claim(s). 




sheets 


4. Drawing(s). 


f 


sheets 


5. Abstract. 


I 


sheets 



B. The application as filed is accompanied by:- 



1 . Priority document 

2. Translation of priority document 

3. Statement of Inventorship & right to grant 

4. International Exhibition Certificate 



X. Signature(s) 

(see note 10) 



Applicant (a) 
Date 



Applicant (b) 
Date 



Applicant (c) 
Date 



DREW & NAPIER 



16 JUN 1997 



Patents Form 1-2 



NOTES: 

1 This form when completed, should be brought or sent to the Registry of Patents together with the prescribed fee 
and 3 copies of the description of the invention, and of any drawings. 

2 Enter the name and address of each applicant in the space provided at paragraph D. Names of individuals should 
be indicated in full and the surname or family name should be underlined. The names of all partners in a firm must be given 

in full The place of residence of each individual should also be furnished in the space provided. Bodies corporation should be 
designated by their corporate name and country of incorporation and, where appropriate, the state of tncorporaoon whithin 
that country should be entered where provided. Where more than three applicants are to be named, the name and address of 
the fourth and any further applicants should be given on a sheet attached to this Form together with the signature of 
each of these further applicants. 

3 The declaration of pnontv at paragraph HI should state the date of the previous filing, the country in which it was 
made and indicated the file number, if available. Where the application relied upon in an International Application or a 
regional patent application e.g. European patent application, one of the countries designated in that application [being one 
falling under the Patents (Conventional Countries) Order] should be identified and the name of that country should be entered 
in the space provided. 

4 Where the applicant or applicants is/are the sole inventor or the joint inventors, paagaph rv should be completed 
bv making the 'YES' Box in the declaration (a) and the 'NO' Box in the alternate statement (b). Where this is not the 
case, the 'NO' Box in declaranon (a) should be marked and a statement will be required to be filed on Patents Form 8. 

5 If the applicant has appointed an agent to act on his behalf, the agent's name should be indicated in the spaces 
available at paragraph V. 

6. An address for service in Singapore to which all documents may be sent must be stated at paragraph VI. It is 

recommended that a telephone number be provided if an agent is not appointed. 

7 Where an application is made by virtue of section 20(3), 26(6) or 47(4), the appropriate section should be 
identified at paragraph VII and the number of the earlier application or any patent granted thereon identified. 

8 When the applicant wishes an earlier disclosure of the invention by him at an International Exhibition to be 
disregarded in accordance with section 14(4)(c), then the 'YES' box at paragraph vm should be maked. Otherwise the 
'NO* box should be marked. 

9 Where in disclosing the invention the application refers to one or more micro-orgamsms deposited with a 
depository authority under the Budapest Treaty, then the "YES" box at paragraph XI should be marked. Otherwise the "NO 
box should be marked. 

10. Attention is drawn to rules 90 and 105 of the Patent Rules 1995. Where there are more than three applicants, see also 

Note 2 above. 

1 1 Applicants resident in Singapore are reminded that if the Registry of Patents considers that an application contains 

information the publication of which might be prejudicial to the defence of Singapore or the safety of the public, it may 
prohibit or restrict its publication or communication. Any person resident in Singapore and wishing to apply for patent 
protection in other countries must first obtain permission from the Singapore Registry of Patents unless they have already 
applied for a patent for the same invention in Singapore. In the latest case, no application should be made overseas until at 
least two months after the application has been filed in Singapore, 





For Offcial Use 




Application Filing Date 

Request recieved on 

Fee received on : 

Amount 

* Cash/Cheque/Money Order No 


/ / 
/ / 

/ / 
/ / 


* Delete whichever is inapplicable 



Patents Form 1-3 



1 

ADHESIVE COMPOSITIONS AND COMPOSITE MATERIALS 
The present invention relates to adhesive 
compositions and to composite materials made from such 
adhesive compositions and solid foam materials. In 
further aspects it relates to method of making such 
composite materials, and articles made from them. The 
invention is primarily concerned with composite materials 
which are porous, resiliently compressable, and water 
resistant. Such materials may be particularly suitable 
for the manufacture of insoles and handgrips (e.g. for 
sports rackets) . 

The most widely used solid foam materials are 
polyurethane foams. As is well known, these can be 
produced with a wide ranye of rigidity (from very soft to 
rigid) and a wide range of density. A further variable is 
whether the material is open-cell (and hence porous) or 
closed cell . 

Low density flexible polyurethane foams are 
materials of density 10-80 kg/m 3 , composed of lightly 
cross-linked open cells. Air can flow easily through 
them. They are soft, with little strength or resistance 
to abrasion. They are typically used as cushioning, in 
bedding or upholstery. In contrast, polyurethane foam 
materials conventionally used for shoe soling and the 
like are microcellular foams (i.e. denser than "high 
density foams"), with intermediate softness. Such 
materials have little if any porosity. They are 
generally sel f - skinning , which further reduces any 



oorosity they may have. Thus they typically have co be 
needled if they are required to be breathable. 

In one aspect the present invention enables one to 
reinforce a low density flexible foam while preserving 
substantial porosity. Use is make of a water-resistant, 
water- transmissive glue. This may be based on a glue 
which is not substantially water- transmissive , typically 
a latex- type adhesive, in which a water-absorbent filler 
has been incorporated so that a film formed from the 
adhesive is water absorbent. 

It is known to incorporate fillers, including water- 
absorbent fillers, in adhesive compositions. However 
they are incorporated at low levels (e.g. M - 1% w/w) and 
do not confer water-absorbance . 

Thus in a first aspect the invention provides an 
adhesive composition comprising a water-resistant glue 
composition and a water-absorbent filler, the filler 
being incorporated in an amount sufficient to confer 
water absorbance on a film formed from the adhesive 
composition . 

Generally the glue composition is a latex e.g. a 
styrene-butadiene-rubber ( tt SBR" ) latex (preferably 
carboxylated) or a dispersion based on polyurethane or 
acrylonitrile-butadiene or acrylics or ethylene -vinyl 
acetate (EVA) or copolymers or terpolymers based on any 
of these . 

The glass transition temperature of the glue 
composition may be 10-15° (or lower if intended for low 



temperature use, e.g. 0° or less) . 

The amount of filler is preferably 5-7% of the 
adhesive compositions (w/w) . Suitable fillers are 
inorganic materials of small particle size (e.g. < 5fim f 
preferably < 1/xm.). Silica, particularly fumed silica, 
is currently preferred. Calcium carbonate is also 
usable . 

The adhesive composition may be formed by mixing 
components A and B in approximately equal amounts by 
weight (e.g. 40-60% of A, 60-40% of B) , where: 

Component A is a latex of solid content 40-55% by 
weight (preferably a carboxylated SBR latex) / and 

Component B comprises water (86-90 parts) and filler 
(preferably silica such as Aerosil 200) (10-14 parts). 
It may further include a bactericide (1-2 parts) . (All 
parts are by weight.) 

The compounded adhesive may also include a 
crosslinker which is reactive with carboxy and hydroxy 
groups, e.g. a polyf unct ional aziridine such as 
trimethylolpropane-tris- (/?- (N-aziridinyl ) propionate 
(available as XAMA-2 from EIT Inc) , or CX-100 (Zeneca 
Resins) . Use of 0.5-2% w/w of such a trif unct ional 
linker can improve the water- and chemical -resistance and 
bond strength of the adhesive. 

Alternative adhesive compositions which may be used 
are breathable adhesives or coatings. Their 
* breathability ' may be due to their molecular structure 
and is generally not dependent on fillers. Know examples 



include water-based polyure thane products such as 
Witcoflex 120 and 130 (Baxenden Chemicals). These 
provide water-resistant; breathable, hydrophiiic 
coatings . However they are relatively expensive . 
Furthermore they tend to be too soft for various 
applications such as insoles . 

In a second aspect the invention provides a 
composite material formed from a low density flexible 
plastics foam material and an adhesive composition. The 
plastics foam material is preferably a polyurethane foam. 
(Other possibilities included polyethylene.) Its density 
is preferably 10-60 kg/m 3 , more preferably 20-60, still 
more preferably 30-50 and most preferably 40-45 kg/m 3 . It 
is desirably a flexible, fully open, sponge-like 
material. It is generally 3-12 mm thick. For use in 
producing insoles for normal use , thicknesses in the 
range 4-6mm are preferred. Insoles for sports shoes may 
be up to 10mm or more. Material for handgrips may be 3mm 
thick. (Thinner foam is not readily available.) 

The adhesive is preferably a filler - containing 
adhesive as described above or , less preferably, a 
breathable adhesive . 

In one type of embodiment, the adhesive composition 
is primarily present in a fabric layer which is adhered 
thereby to a major surface of the foam material. 
Preferably the foam material is in the form of a sheet, 
and said fabric layers are adhered to both major 
surfaces . This gives a product which is reversible and 



washable. Preferably the fabric was soaked in the 
adhesive composition and the setting thereof both adhered 
the fabric to the foam material and provided the fabric 
with a protective coat. The fabric is preferably of a 
water-absorbent material, e.g. based on cotton (e.g. pure 
cotton or cotton-polyester or other known blend) . 

The fabric may be woven (cloth) or nonwoven . 
Suitable nonwovens include highly porous materials, 
composed of fibres of synthetic polymer materials. 

In a second type of embodiment, the plastics foam 
material was saturated with the adhesive composition 
which was subsequently cured to produce a reinforced foam 
material . This type of embodiment generally does not 
have the cloth surface layer (a) . The plastics foam is 
preferably of thickness 4 or 5 - 12mm. 

A preferred method of producing the first type of 
embodiment comprises the following steps: (a) fabric is 
soaked with the adhesive composition (suitably by 
immersion) ; (b) the soaked fabric is applied to the foam 
material and the assembly is oriented so that the fabric 
is on the underside; and then (c) heat is applied to the 
fabric, preferably using a jet of hot gas or infra red 
irradiation. The orientation of the assembly reduces the 
penetration of the adhesive composition into the foam 
material . 

The following table compares the properties of 
various materials for forming insoles. "Present 
invention" refers to preferred embodiments of the present 
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invention of the type consisting of poiyurethane foam 
with cloth bonded to both faces. The adhesive used is 
based on a carboxy SBR latex containing silica. The 
cloth was saturated with the latex compostion which thus 
5 provided surface protection for the cloth as well as 

bonding it to the foam. 
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Some embodiments of the invention will now be 
described with reference to the accompanying drawings in 
which: 

5 Fig. 1 is a schematic sectional view of a composite 

material which is a first embodiment of the invention; 
and 

Fig. 2 is a like view of a second embodiment. 



10 The composite material 10 shown in Fig. 1 has a core 

of flexible, fully open-celled polyurethane sponge 12, of 
thickness 6mm. The raw material had a density of 40 
kg/m 3 - Each of the major faces carries a layer 14 of woven 
cotton cloth. Prior to application, the cloth was soaked 

15 with an adhesive composition (to be described later) . 

This has soaked a small way into the foam material 12 
(shown as surface layer 16) . Additionally, it provides 
surface coating layers 18 on the outer faces of the 
cloth. 

20 The adhesive composition was a carboxylated SBR 

latex having a glass transition temperature of 10° and a 
solids content of 50% w/w. It contained 6% by weight of 
a silica filler, namely Aerosil 200 r) . It also 
contained a bactericide. 

25 In the manufacture of the composite material 10, 

cloth was cut to provide pieces for covering the top and 
bottom faces of the foam. The cloth pieces were soaked 
in the adhesive composition. One piece of cloth was 
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removed and laid on the upper surface of the foam 
composition, which was immediately inverted. Hot air was 
then directed at the exposed surface of the cloth 14 
until the adhesive was cured. Cloth 14 was then applied 
5 to the upper surface of the foam material in the same way. 

Fig. 2 shows a cheaper form of composite material. 
It consists of a piece of polyurethane foam 22 having the 
same characteristics as the foam material 12 of the first 
embodiment, except that it is 10mm thick. The material 
10 was immersed in the same adhesive composition as 
described above, and squeezed so that it became 
saturated. It was then removed and dried using hot air. 
The result is a sheet of foam that is still substantially 
porous, but which is much stronger and more resistant to 
15 abrasion than the untreated foam. It is also somewhat 
more rigid. 

The composite materials as shown in Fig. 1 and 2 may 
be cut to provide insoles to other shaped objects. 
(Alternatively, the foam could be cut before the 

20 treatment steps but this is not generally convenient) . 

An insole (or a hand grip) is desirably porous, to allow 
absorption of sweat. It is clearly important that 
adhesive used in its production should not be water 
soluble. The adhesive composition used herein leads to 

15 an adhesive bond which is highly resistant to water but 
which is still water absorbent, due to the high content 
of an appropriate filler. 
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CLAIMS 

1. At. adhesive composition comprising a water- 
resistant glue composition and a water- absorbent filler, 
the filler being incorporated in an amount sufficient to 

5 confer water abscrbance on a film formed from the 
adhesive composition . 

2 . An adhesive composition according to claim 1 
wherein the glue composition is a latex. 

3 . An adhesive composition according to claim 2 
10 wherein the latex is a carboxylated SBR latex. 

4. An adhesive composition according to any 
preceding claim wherein the amount of filler is 5-7% of 
the adhesive composition (w/w) . 

5 . An adhesive composition according to any 

15 preceding claim wherein the filler is silica or calcium 
carbonate . 

6. An adhesive composition according to claim 5 
wherein the filler is fumed silica. 

7. An adhesive composition according to any 
20 preceding claim which includes a polyf unct ional 

crosslinker which is reactive with carboxy and hydroxy 
groups . 

8 . An adhesive composition according to any 
preceding claim which includes a bactericide. 

25 9. A composite material formed from a low density 

flexible plastics foam material and an adhesive 
composition, wherein the adhesive composition is such 
that a film produced by the drying or curing thereof is 
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water-resistant and water-absorbent. 

10. A composite material according to claim 9 
wherein the adhesive composition is according to any of 
claims 1 - 8 . 

5 11. A composite material according to claim 9 

wherein the adhesive composition is a breathable 
hydrophilic water-resistant adhesive, optionally 
containing a bactericide. 

12. A composite material according to claim 9, 10 
10 or 11 wherein the plastics foam material is a 

polyure thane foam. 

13. A composite material according to claim 9,10, 
11 or 12 wherein the density of the foam material is 10- 

15 14 . A composite material according to claim 9,10, 

11 or 12 wherein the density of the foam material is 30- 
5 0 kg/m 3 . 

15. A composite material according to claim 9,10, 
11 or 12 wherein the density of the foam material is 40- 

20 45 kg/m 3 . 

16 . A composite material according to any of claims 
9 to 15 which includes at least one fabric layer, and 
wherein the adhesive composition is mainly present in the 
or each fabric layer which is adhered thereby to a 

25 respective major surface of the foam material. 

17 . A composite material according to claim 16 
wherein the foam material is in the form of a sheet 
having a said fabric layer adhered to both of its major 
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surfaces . 

18. A composite material according to any of claims 
9 to 15 wherein the plastics foam material was saturated 
with the adhesive composition which was subsequently 
5 cured to produce a reinforced foam material. 

IS. A method of producing a composite material 
according to claim 16 or claim 17 which comprises the 
following steps: (a) fabric is soaked with the adhesive 
composition; (b) the soaked fabric is applied to a major 
10 surface of the foam material and the assembly is oriented 
so that the fabric is on the underside; and then (c) heat 
is applied to the fabric. 

20. A method according to claim 19 wherein heat is 
applied to the fabric using a jet of hot gas. 
15 21. An insole comprising a composite material 

according to any of claims 9 to 18 . 

22. A handgrip for a racket comprising a composite 
material according to any of claims 9 to 18 . 
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ADHESIVE COMPOSITION AND COMPOSITE MATERIALS 

ABSTRACT 

A water-resistant adhesive (preferably a 
carboxylated SBR latex) is rendered water-absorbent by 
5 incorporation of a large amount (e.g. 5-7% w/w) of a 

water-absorbent filler (e.g. fumed silica) . It is then 
suitable for treating a low density flexible open-cell 
foam (e.g. polyurethane foam of density 10-60, preferably 
40-45, kg/m 3 ) to make it suitable for forming insoles and 

10 racket handgrips . The treatment may involve the 
application of pieces of fabric (14) soaked in the 
adhesive (16,18) to the top and bottom faces of a sheet 
of the foam (12) . 

(Fig. i) soluble. The adhesive composition 

15 used herein leads to an adhesive bond which is highly 
resistant to water but which is still water absorbent, 
due to the high content of an appropriate filler. 
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